We study the R-parity violating minimal supergravity models accounting for the observed neutrino masses and mixing, which can be tested in future collider experiments. The bi-large mixing can be explained by allowing five dominant trilinear couplings λ ′ 1,2,3 and λ 1,2 . The desired ratio of the atmospheric and solar neutrino mass-squared differences can be obtained in a very limited parameter space where the tree-level contribution is tuned to be suppressed. In this allowed region, we quantify the correlation between the three neutrino mixing angles and the tri-linear R-parity violating couplings. Such a prediction on the couplings can be tested in the next linear colliders by observing the branching ratios of the lightest supersymmetric particle (LSP). For the stau or the neutralino LSP, the ratio |λ 1 | 2 : |λ 2 | 2 : |λ 1 | 2 + |λ 2 | 2 can be measured by establishing Br(eν) : 
′ i , assuming the usual hierarchy of Yukawa couplings. With the non-zero sneutrino vacuum expectation values [2] 
where the 1-loop contributions Σ
(1,2) L i are given by Σ
(1)
= ∂V 1 /L * i ∂L i , the light tree-level neutrino mass matrix of the form ; where
The R-parity violating vertices between particles and sparticles can give rise to 1-loop neutrino masses. Including all the 1-loop corrections, the loop mass matrix can be written as [3] 
where Π ij denotes the 1-loop contribution of the neutrino self energy and
Numerical Analysis
For our numerical analysis, we scan the input parameters in the following ranges;
The ranges for R−parity violating parameters we scan are
We set the signs of M 1/2 and A 0 arbitrary, but find that most of the allowed parameter space corresponds to the case that both signs are positive. In the mSUGRA model, the tree-level contribution to the neutrino mass matrix is too much large compared with the one-loop contribution in the generic parameter space. In order to obtain the observed value of ∆m 2 sol /∆m 2 atm , the parameters needs to be tuned to arrange some cancellation in the tree-level mass which is made to be comparable to the loop mass. As a result, a nice relation between the R-parity (and lepton number) violating parameters and the neutrino oscillation parameters is lost. This is a dis-favorable feature of the mSUGRA model with R-parity violation as the origin of the observed neutrino mass matrix. However, in the allowed region of the parameter space, we still find the reasonable correlations between the tri-linear R-parity violating couplings and the neutrino mixing angles. That is, the bi-large mixing of the atmospheric and solar neutrino oscillation requires |λ no analytic relation with θ 23 for the solution points, we can obtain the following favorable ranges through the parameter scan: |λ 
Collider Signatures
Such correlations predict some distinctive lepton flavor violating signatures of the LSP decay in the next linear colliders [4] , which can provide a test for the R-parity violation scenario [5] [6] . If the stau is the LSP, it is possible to obtain the information on the solar neutrino mixing angle θ 12 since the stau decays into the final states l i ν through the couplings λ i . When tan β is not too large, the relation Br(eν) :
can be checked to confirm or disprove our scenario. For large tan β, the last relation in the τ sector is obscured by the large tau Yukawa coupling effect. Thus, it will not be possible to establish the above relation without knowing other parameters like tan β, Higgs masses, etc. For the case of the neutralino LSP, its decay to νl ± i τ ∓ can be observed to establish the similar relation as above:
Again, such a clean relation is invalidated in the τ sector for large tan β. If the neutralino is heavier the top quark, it can decay to l i tb through the couplings λ Table 1 : A solution set with the neutralino LSP which is heavier than two top quarks.
Summary
In mSUGRA with R-parity violation, we have found that rather large 1-loop corrections are required to satisfy the experimental data of neutrino oscillation. We expect to probe theh mSUGRA withour R-parity via LSP decays. We can test the scenarios by scrutinizing the various branching ratios in those cases.
